We report microscopic calculations of the equation of state for dense nuclear and neutron matter.
I. INTRODUCTION The dense nucleon matter equation of state (EOS} is of significant interest in physics. It plays an important role in high-energy heavy-ion collisions, supernovae, and neutron star structure. Symmetric matter having N=Z at temperatures T) 10 MeV and densities up to 4 p", where p"=0.16 nucleons fm is the empirical nuclear matter saturation density, may be produced in heavy-ion collisions. Supernovae collapse involves neutron rich matter with N=2Z at moderate temperatures T=1-10 MeV and densities up to 4 p". Neutron star structure involves almost pure neutron matter with N~)Z at T =0
and densities up to 8 p". Fig. 2 . Many-body potentials can be used to represent these interactions. We expect that three-body potentials will be the most important and hope that four-body interactions can be neglected. Lagaris and Pandharipande argued that a reasonable procedure for constructing a three-body potential is to make an expansion of the form: The parameters IP and SP were determined by fitting NN scattering data and deuteron properties. The chief difference between the AV14 and UV14 models is that the latter has no short=range tensor com- Jackson-Feenburg (JF) forms. ' The energies reported here are the average of PB and JF evaluations.
In the diagrammatic cluster expansion, use is made of the feature that the correlations are short ranged ( & d") and that the noncentral correlations f~~' are Also shown are the Brueckner-Bethe results for AV14 obtained by Day. ' The variational curve for UV14 plus TNI, which is close to the empirical E(p), is shown in Fig. 5 Fig. 9 for the AV14 plus UVII model. However, the compression modulus for the first two models is reduced by 25%, and it is this sort of feature that BCK find to be helpful in producing prompt shocks.
In Fig. 10 
The calculated e(p), P(p), and s(p) are shown in Fig. 12 for AV14 plus UVII, UV14 plus UVII, and UV14 plus TNI. In Tables VI -VIII Fig.   15 , where MG{z) is plotted. Again, the present models pass through the box, while very stiff and very soft EOS are potentially ruled out.
One feature of young radio pulsars, such as the Crab and Vela pulsars, is the occurrence of glitches {sudden increases in the rotation rate) followed by a comparatively long relaxation process. A detailed theory based on the superfluid properties of nucleons in the star has been constructed to fit these observations. after eliminating k from Eq. (8.1). The single-particle energy is calculated using the procedure of Friedman and Pandharipande, which is slightly different from the temperature-related method reported in their dense matter paper. ' This procedure assumes that the dynamical correlations in the wave function do not change when small changes are made to the unperturbed Fermi-gas wave function, such as the creation of single-particle or single-hole states.
The effective mass is shown in Fig. 21 as a However, the single-particle potential should have a significant momentum dependence and when this factor is taken into account softer zero-temperature EOS are able to reproduce the data.
We are currently computing U(p, p) for the models reported here for possible use as input to VUU calculations; these results will be reported elsewhere.
Of the many ongoing theoretical studies, BrueknerBethe methods are the closest in practice to the variational calculations described here. They are based on nonrelativistic Hamiltonians containing NN potentials fit to scattering data. The best nuclear matter calculations are those of Day which include explicit three-hole-line contributions and estimates of higher-order terms. ' ' 
The MOC functions 6 "' and G "' Fig. 22(k) while others, such as Fig. 22 (1), were approximated by adding products like MdM, (see below) to Mdd. In II these and the additional twice-separable diagrams, illustrated in Fig. 22(m) , were calculated exactly and tabulated as JY, 2 and higher-order terms were approximated as 8', 3+. In this work we now approximate twiceseparable and higher-order terms like Fig. 22(m) by exponentiating direct vertex corrections and adding exchange vertex corrections where appropriate, both in the separable corrections to the two-body energy, M"», and in the vertex corrections for nodal points in SOC, M (t,x"x ). Diagrams like Fig. 22 (1) are again approximated by products of the vertex corrections at different points, while the usual vertex corrections to separable pieces as shown in Fig. 22(k) continue as before.
We have also added a multiple-operator ring (MOR) to the class of passive separable diagrams, as shown in Fig.  22(n) . This term was calculated in II as W, ; in this work we make an approximation by computing the contribution only when no more than two noncentral operators act between the interacting particles and when the passive correlations to the third particle are of the same type.
The contribution of all separable diagrams to the two-body energy is now given by
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